Heat shock preconditioning and pretreatment with glucocorticoid antagonist RU 486 protect rat myogenic cells H9c2 against glutamate-induced cell death.
We have observed that the treatment of rat-heart derived H9c2 myoblasts for 20 h with the excitatory amino acid glutamate resulted in cell death in a dose dependent manner as determined by LDH release. The optimum cardiotoxicity was seen at 25 mM glutamate. Preconditioning with either sublethal heat shock (42 degrees C for 30 min) or pretreatment with 500 nM of the glucocorticoid antagonist RU 486 for 24 h almost completely protected H9c2 cells against subsequent 20 h treatment with 25 mM lethal glutamate. In addition, we have observed that glutamate treatment resulted in intense nuclear localization of glucocorticoid receptors (GR) in H9c2 cells as judged by the confocal immunofluorescence microscopy. Furthermore, pretreatment with either heat shock or RU 486 followed by glutamate treatment resulted in dramatic decrease in GR nuclear localization which was almost comparable to that observed with control untreated cells. In conclusion, we have shown for the first time using H9c2 cells that (i) protection from glutamate cardiotoxicity occurs with prior treatment with sub lethal heat shock or RU 486 and (ii) these measures down regulate the intense nuclear localization of GR induced by glutamate. The block to GR nuclear localization is likely to be involved in cardioprotective effects offered against glutamate toxicity by pretreatment with heat shock or RU 486.